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Optical Data Network 

Field of the Invention 

The present inveniion relates lo the field of data transmission and, in particular, to the 
transmission of data to a large number of households or the like. 

5 Background of the Invention 

Recently, it has become increasingly important to ire up" neighbourhoods to a data 
transmission medium which is interconnected lo the hiternei and provides for a high bandwidth 
lorm of transmission. 

Often, a severe bottleneck in Internet access is the last connection stage from a wired 
to area or international network to households. This last connection is commonly known as the 
"local loop" or "the last mile". The most common form of data transmission over the local loop 
is io utilise the traditional framework of telecommunications carriers and to utilise copper cable 
interconnect. Unfortunately, the copper cable interconnect of standard telephone systems have 
limited bandwidth and, in most cases, the telephone system lo the home is bandwidth limited to 
15 the utili.sation of 56,000 bits per second via a telephone modem. New cable modems often 
provide a higher bandwidth but require a total cable rewiring of a neighbourhood. This leads to 
widespread community dissatisfaction with unsightly co-axial cabling systems for cable 
television and Internet usage. 

Wireless alternatives such as satellite and RF data systems have been proposed but 
20 suffer from regulatory problems with spectrum allocation and, in the case of satellite, a high 
speed inbound data rate but very low outbound data rate (the outbound data rate being typically 
over standard phone lines. 

Summary of the invention 

It is an object of the present invention to provide for an alternative form of data 
25 transmission to and from e.g. a collection of hou.ses. 

In accordance with a first aspect of the pre.sent invention, there is provided an 
interconnection network including: a series of repeater transceivers, the transceivers beine 
arranged, in use, to transmit data signals between them in the form of laser pulses transmitted 
through the air. 
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The repeater transceivers are preferably mounted, in use. on one or more of the group of 
existing power poles, existing street lighting poles, and existing telegraph poles. 

Preferably, the network further comprises a series of terminal transceivers mounted, in 
use. adjacent to corresponding destination areas ro and from which data signals are to be 
5 transmitted over the interconnection neiwork, the terminal transceivers being arranged, in use, 
to transmit to and receive data signals from at least one repeater transceiver in the form of laser 
pul.ses transmitted through the air. 

Preferably, the network is configured with some of the destination areas located in one 
or move of the group of a harbour, a river or a foreshore environment and some of the repeater 
10 transceivers are located on harbour, river or foreshore areas. 

At least one of the repeater or terminal transceivers preferably can include a background 
noise suppression means for suppressing background noise around the repealer or terminal 
transceivers. 

The network can further be arranged, in use, in a manner such that the data signals are 
15 transmitted in portions of the network by means ol' radio frequency or other frequency 
electromagnetic emissions. 

The repeater transceivers are preferably powered by one or more of the group of solar 
panels, power cells, wind or tidal power generation mechanisms. 

The network can further include mirrors to facilitate, in use. transmission of the data 
20 signals around obstacles and/or optical fibre for transmitting the data signals, in use, around 
obstacles. The fibre preferably has optical amplification and/or switching capabilities. 

The network is preferably arranged in a manner such that, in use. the laser pulses are 
beam expanded. 

The network may be arranged in a manner such that, in use. backretleclion interference 
25 is being reduced by means of at least one of the group of Anti reflection coatings, angled or 
textured surfaces, beam splitters, half-slivered or angled mirrors, modulation of the light 
signals, and transmission at different wavelengths. 

In accordance with a second aspect of the present invention, there is provided a method 
of providing an interconnection to destination points within an interconnection network, the 
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method including the step of transmitting data signals in the form of laser pulses transmitted 
through the air between a series of repeater transceivers. 

In accordance with a third aspect of the present invention there is provided a repeater 
transceiver arranged, in use, to transmit and receive data signals in the form of laser pulses 
5 transmitted through the air from other repealer transceivers, for providing an interconnection to 
destination points within an interconnection network. 

The transceiver preferably includes means for, in use, mounting the transceiver to on of 
the group of existing power poles, existing street lighting poles, and existing telegraph poles. 

10 Brief description of the drawings 

Notwithstanding any other forms which may fall wiihin the scope of ihe present 
invention, preferred forms of the invention will now be described, by way of example only with 
reference to the accompanying drawings in which: 

Fig. 1 illustrates schematically the arrangement of the preferred embodiment; 
15 Fig. 2 is a schematic illustration of the design of a repeater module: 

Fig. 3 illustrates the utilization of the preferred embodiment in a harbour environment; 

Fig. 4 illustrates the utilization of a backing board with a repeater module so as to 
minimize background noise. 

Description of the Preferred and other Embodiments 

20 In the preferred embodiment, the infrastructure of the power supply system and, in 

particular, power supply poles, is utilised to provide for free space data communication between 
adjacent power poles. As a substantial amount of power supply is still being provided by 
overhead wiring on power poles, the power poles can be utilised as a data staging and 
transmission device carrier utilising inferred data communications. Preferably, high 

25 performance, long range line of sight optical data transmission is provided utilising devices 
such as those available from Astroterra Corporation who market a device able to provide for 
high speed transmission utilising infrared data communications. 

The utilisation of the overhead power supply and power poles has the added advantage 
that because of the danger of fire and supply interruption, power supply authorities and 
30 companies have diligently removed trees and other obstructions from the vicinity of power 
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poles and power lines. There is therefore an increased likelihood of line of sight thoroughfare 
around the city or neighbourhood from power pole to power pole. 

Further, a large segment of the worlds population lives close to the sea or to rivers. For 
example, where a harbour is present, then this is a huge resource of open space that is able to 
5 provide line of sight communications to a large number of homes. 

The preferred embodiment therefore comprises a number of portions of hardware which 
most importantly include a series of repeater modules. As illustrated in Fig. 1, the repeater 
modules eg. 2 are located on power poles eg. 3 within the line of sight 4 of other modules eg. 5 
which are also located on power poles eg. 6. A series of terminal modules eg. 7 are mounted on 
10 houses or buildings and provide for end termination of the data transmission. 

Power for the repeaters eg. 2. 5 can be obtained from the power supply on the 
corresponding pole or alternatively, solar panels or batteries could be utilised. The terminal 
modules 7 arc mounted within a line of sight of repealer module 8 and power for the terminal 
module can be supplied by the end user. The terminal modules include a relevant interface 
15 adaptor for data delivery to the end-user\s equipment such as computers, telephones, televisions 
etc. 

The repeater modules e.g. 2, 5, 8 may also contain switching hardware that allows data 
to be routed intelligently to its destination rather than being repeated throughout the network. In 
this manner the operation can be similar to a packet switch network such as the TCP - IP 
20 Internet Protocol. 

An example schematic structure of a repeater module can be as illustrated in Fig. 2 
wherein a series of receivers eg. 10 are provided for receiving signals from other repeater 
modules. The information received is controlled and routed by a control and routing chip 1 1 to 
a series of transmitters 12. The control and routing chip II can be an ASIC circuit 
25 implementing routing operation in a similar matter to standard Internet packet routing systems. 

As a further application, the repeater modules can themselves be fitted with cellular 
telephony base stations or mobile phone communication. As a result of the likely small cell 
size, extremely low power portable equipment can be utilised and other frequencies previously 
unusable can be attained. Further the small cell size also fosters a dual use high resolution 
30 tracking and navigation utilization of the interconnect. 
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The software provided for the overall control of the system can include a switching 
network protocol for data transmission, a synchronous hroadcast protocol for real time media 
such as video and a network management software infrastructure to handle billing, routing, fault 
analysis etc. 

5 Xhe utilization of an in-air laser transmission interconnect can have a number of 

benefits. Firstly, the system can utilize a wider bandwidth than say a fibre system because the 
propagation is not dependant upon frequency as in a dispersive fibre. Further, utilizing both 
wideband links and a switched packet network also increases overall performance of the system. 
The svstcm does not require the laying of fibre cables and can be implemented utilizing 

10 commodity parts which can be mass produced. The facilities can be highly llexible and 
upgradable as need be. Further, other modifications are possible. For example, where a river or 
harbour structure is present, then a repeater module can be located on a headland or around the 
river or the harbour so as to provide for an excellent backbone infrastructure for the system. A 
schematic example of such an arrangement is illustrated in Fig. 3 wherein a repeater module 20 

15 is located on an island structure in a harbour and communicates with a second repeater module 
21 located on the foreshores. In order to enhance the performance of the point to point link, 
each iransmiuing .station as illustrated in Fig. 4 can include a backing board eg. 25 of an 
arbitrary size which helps discriminate the transmitted signal from background noise. 

A number of further refinements arc possible to ihc above arrangements. For example, in 
20 a first refinement, radio frequency or other frequency electromagnetic connections between the 
pole-mounted repeater/switch units can be made both between poles and poles and substations. 
These connections can be via both directional and general emitters. 

Further, the system can be mounted on other types of poles including .street lighting 
poles or telegraph poles. Further the system can be driven by various power sources including 
25 solar panels or other power cells mounted on the poles. Alternatively, wind or tidal power can 
be provided for remote locations. 

The system can further include mirror to transmit around obstacles. Further, this can be 
extended to utilise fibre transmission to transmit around obstacles before returning to in-air 
transmission once the obstacle has been passed. The utilisation of fibre segments can allow for 
30 all optical amplification and switching capabilities during transmission. 

Further, beam expansion techniques can be used to widen a transmitted beam to a 
parallel cylinder for eye safety and resistance to scintillation effects can be provided. Suitable 
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arrangemenis can include Cassegrain or Schmidtt-Cassegrain optics (such as those set out in US 
patents 4.054.364 and 5.500,520. Alternative modes of expansion can be provided via beam 
expansion on the end of a fibre bundle or a lens arrangemenis. 

In certain arrangements, it is somewhat less expensive to utilise the same optical path for 
both ihe transmit and receive on a link. Therefore it is desirable to minimize reflections from 
the U'ansmiiter coming straight back and interfering with the receiver in the same unit. This can 
be provided by a combination of the following techniques: 

(a) Ami reileclion coatings on the front and inside surfaces of each unit: 

(b) angled surfaces around a receiver so thai rellections go off at an angle and 
transmission goes straight through can be used. A textured surface having zig zag pattern or 
suitably constructed irregular surfaces can also be used to minimise back reflections. 

(c) A beam splitter or half-slivcrcd, angled mirror may also be suitable. Ideally, it 
is mounted do the same Job - but mount it close to the photodiodc and LED at the focal point of 
the optics to maximize suppression. 

(d) Modulating the light signal with an identifying code (CDMA, FM, etc) that is 
unique for each direction. 

(e) Utilising a separate wavelength for each direction. 

It would be appreciated by a person skilled in the art that numerous variations and/or 
modifications may be made to the present invention as shown in the specific embodiments 
without departing from the spirit or scope of the invention as broadly described. The present 
embodiments are, therefore, to be considered in all respects to be illustrative and not restrictive. 
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Claims 

1. An interconnection network including: a series of repeater transceivers, the 
transceivers being arranged, in use, to transmit data signals between them in the form of laser 
pulses transmitted through the air. 

5 2. A network as claimed in claim L wherein the repeater transceivers are mounted, 

in use, on one or more of the group of existing power poles, existing street lighting poles, and 
existing telegraph poles. 

3. A network as claimed in claims 1 or 2. wherein the network further comprises a 
series of terminal transceivers mounted, in use, adjacent to corresponding destination areas to 

10 and from which data signals are to be transmitted over the interconnection network, the terminal 
transceivers being arranged, in use, to transmit to and receive data signals from at least one 
repeater transceiver in the form of laser pulses transmitted through the air. 

4. A network as claimed in claim 3, wherein the network is configured with some 
of the destination areas located in one or more of the group of a harbour, a river or a foreshore 

15 environment and some of the repeater transceivers are located on harbour, river or foreshore 
areas. 

5. A network as claimed in any one of the preceding claims, wherein at least one of 
the repealer or terminal transceivers includes a background noise suppression means for 
suppressing background noise around the repeater or terminal tran,sceivers. 

20 6. A network as claimed in any one of the preceding claims, wherein the network is 

further arranged, in use, in a manner such that the data signals are transmitted in portions of the 
network by means of radio frequency or other frequency electromagnetic emissions. 

7. A network as claimed in any one of the preceding claims, wherein the repeater 
transceivers are powered by one or more of the group of solar panels, power cells, wind or tidal 

25 power generation mechanisms. 

8. A network as claimed in any one of the preceding claims, wherein the network 
further includes mirrors to facilitate, in use, transmission of the data signals around obstacles. 

9. A network as claimed in any one of the preceding claims, wherein the network 
further includes optical fibre for transmitting the data signals, in use, around obstacles. 
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10. A network as claimed in any one of the preceding claims, wherein the network is 
arranged in a manner such that, in use, the laser pulses are beam expanded. 

11. A network as claimed in any one of the preceding claims, wherein the network is 
arranged in a manner such that, in use, backreflection interference is being reduced by means of 
at least one of the group of Anti reflection coatings, angled or textured surfaces, beam splitters, 
half-slivered or angled mirrors, modulation of the light signals, and transmission at different 
wavelengths. 

12. A method of providing an interconnection to destination points within an 
interconnection network, the method including the step of transmitting data signals in the form 
of laser pulses transmitted through the air between a series of repeater transceivers, wherein the 
repealer transceivers are mounted, in use, on one or more of the group of existing power poles, 
existing street lighting poles, and existing telegraph poles. 

13. A repeater transceiver arranged, in use, to transmit and receive data signals in the 
form of laser pulses transmitted through the air from other repeater transceivers, for providing 
an interconnection to destination points within an interconnection network, the transceiver 
including means for, in use, mounting the transceiver to on of the group of existing power poles, 
existing street lighting poles, and existing telegraph poles. 
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